ABSTRACT
INTRODUCTION
Peroxyoxalate chemiluminescence ("glowstick") reactions are very popular in a variety of lecture demonstrations or teaching laboratory activities, indeed, they have been the subject of many publications in this journal since the initial discovery of the 25 reaction. [1] [2] [3] [4] [5] [6] [7] In a typical demonstration, a solution of a suitable oxalate diester and fluorescer in organic solvent is treated with aqueous hydrogen peroxide (depending on the identity of the oxalate diester, a base may also be added) to initiate chemiluminescence. The most frequently used oxalate diesters are bis(2,4,6-trichlorophenyl) oxalate (TCPO) and bis (2,4- 
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HAZARDS
A laboratory coat and safety glasses must be worn by the presenter and any participants. Do not allow any of the substances in use to come into contact with skin.
Ethyl acetate should be considered flammable and harmful by inhalation, ingestion or skin absorption. Hydrogen peroxide sources should be considered corrosive and should 100 not come into contact with skin or eyes. Hydrogen peroxide sources should not be exposed to acidic solutions containing oxidisable solvents (such as acetone).
Polyaromatic hydrocarbon fluorescers are skin/eye irritants and are considered as potential carcinogens. All aqueous and organic wastes should be collected in appropriate containers for proper disposal.
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RESULTS AND DISCUSSION
Early inspiration for these protocols came from an article on the use of peroxyoxalate chemiluminescence as a means of determining the hydrogen peroxide content of washing powders (where the hydrogen peroxide is usually present as sodium 110 percarbonate). 9 Subsequently, work conducted by Weiß et al came to our attention, 10 in particular, an innovative procedure that involved grinding TCPO and commercially available sodium percarbonate mixtures in biodiesel to initiate chemiluminescence.
Sodium percarbonate is certainly an attractive hydrogen peroxide source since it is a The protocol reported herein was found to work well using sodium percarbonate from chemical suppliers and in laundry products. However, it was noted that in the latter 120 case, the light emitted was not quite as intense as that emitted from mixtures containing sodium percarbonate sourced from chemical suppliers. It was also found that a slightly larger quantity of oxidant was required for optimum results, this observation is consistent with the lower proportion of sodium percarbonate in the laundry product used (iodometric titration results are outlined in the supporting 125 information document). It has been reported that addition of a weak base to reactions mixtures containing TCPO leads to a marked increase in the reaction rate. 3, 11 In this procedure, additional base was found to be unnecessary since it is presumed that sodium carbonate is liberated on decomposition of sodium percarbonate in water.
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Urea hydrogen peroxide has been reported as a convenient oxidant for a variety of functional group conversions and shares many attributes with sodium percarbonate in terms of ease of manipulation, storage and availability from chemical suppliers. 12, 13 Urea hydrogen peroxide may also be familiar to the general public due to its use in formulations of "over the counter" ear wax removers. 14 Attempts to initiate 135 chemiluminescence with urea hydrogen peroxide sourced from chemical suppliers were found to work well, even with oxidant that had been stored for more than four years.
However, it was noted that the light generally faded faster using urea hydrogen peroxide than the procedures that used sodium percarbonate as the oxidant. In this variant of the procedure there is no species basic enough to facilitate the reaction, so it was found
